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Groundwater Pumping By Use 

Aquaculture: Mining: 3,905 MGD, 5% 

1,815 MGD, 2% ~ 

Livestock: 1,205 ------:: 
MGD,2% 

Thermoelectric Power: 
721 MGD, 1% 

-------- PublicSupply,15,708 
MGD, 20% 

/ 

Self-Supplied Domestic: 
3,534 MGD, 4% 

---Self-Supplied Industrial: 
2,949 MGD, 4% 
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USDWs occur at significant depths 

In some cases, 
USDWswere 
observed as deep 
as "'7,200 feet 

Base of 11Fresh Water11 
( < 3,000 ppm) Base of USDWs (< 10,000 ppm) 

Los Angeles (LA), Ventura (VE), Santa Barbara (SB), Kern (KE), Fresno (FR), 
Solano (SL), Yolo (YO), and Colusa (CO) Counties 

Mary Kang and Robert B. Jackson. 
PNAS 2016; published ahead of print June 27, 2016, doi:10.1 073/pnas.1600400113 
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a A AB ABC ABCD ABCDE ABCE ABD ABDE ABE AC ACD ACDE ACE AD ADE AE B BC BD BDE c CD CDE CE E 

Aquifer 1981 

1982 31 

Exemptions 1983 2 1140 300 153 

1984 2 4 

by Year and 1985 2 2 9 

1986 5 2 5 

Criteria 1987 5 5 3 2 

1988 4 5 25 2 4 

1989 4 7 4 8 4 19 

1990 5 3 12 

1991 3 3 9 2 6 

1992 2 3 2 2 

1993 3 5 

1994 2 9 2 5 

1995 3 2 5 3 

1996 4 13 

1997 6 4 2 8 5 

1998 10 3 2 

1999 5 2 3 3 

2000 2 3 3 2 

2001 4 2 2 3 3 2 

2002 2 2 5 2 2 3 

2003 

2004 3 5 4 2 4 3 

2005 7 4 9 3 5 3 

2006 2 25 4 3 Symbol Critcria Description 

40 CFR 146.4 (Unclem·whatcriteriawas usedfortheseAE) 
2007 2 16 

A 40 CFR l46.4(a) It does not currently serve as a source of drinking vvater 
2008 38 2 3 8 17 3 3 

It is mineral hydrocmbon or geothetmal energy producing. 

2009 2 24 2 12 13 4 3 B 40 
CFR 

146
.4(bl) or can ~e de:nonsrrated by a pennit applicant. as ~mt of_a penni: application_ for a Class II or III operation 

to contam mme:rals or hydmcmbons that consJdetmg therr quantity and locaTion m-e expected to be 

2010 27 22 3 3 
commercially producible. 

c 40 CFR l46.4(b2) I~:v.~~:1o/t or location which makes 

2011 10 5 2 4 13 9 3 impractical 

2012 13 4 2 52 10 3 
D 40 

CFR 
146

.4(b
3
) I~ is so ~ontaminated that it would b~ eocnornically or t~lmologically 

m1pract:tcal to render that \Vater fit tor hmnan consumpt10n 

2013 5 2 3 
40 CFR l46.4(b4) It is locatedovera Class III \Vellminingarea subjectto subsidenceor catastrophiccollapse 

NO DATE 11 3 11 3 6 2 2 2 5 E 40 
CFR 

146
.4(c) The t_o~ dissolved solids content of the grmmd >v~ter is more than 3.000 and less than 10.000 mg/L 

and 1t IS not reasonably expected to supply a public \Vater system. 

*only l OCj_uifer exemption >vas granted associated \\ith 40 CFR l46.4(b4) 
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Site Specific and Arbitrary Aquifer Boundaries 
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Some Aquifer Exemptions are based on very simple 
assumptions- 11hockey puck" or PLSS Boundary 

Injection Well 
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Time = 700 days Time = 1050 days 
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Impacts to USDWs from ISL uranium mining 

"This is the first time that 
contaminants in an off-site domestic 
well have been linked to ISL 
uranium mining in the United States 
of America." 

http:/ /lu bbockonline .com/stories/080105/ nat_ 08010503 2.shtml#. V3Q 
oXvkrKUm 

George Rice, Hydrologist. 
Excursions of Mining Solution at 
the Kingsville Dome In-situ Leach 
Uranium Mine 

http:/ /static1.squarespace.com/static/56e481e827d4bdfdac7fb 
e0f/t/56f87e264c2f85720ce5e512/1459125809672/Rice%2C+2 
013%2C+Excursions+of+mine+solution+at+the+kingsville+dome 
+in-situ+leach+uranium+mine.pdf 
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Impacts to Vertical Aquifers from ISL Activities 
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Vertical Confinement Issues 

Aquifer Exemption 
Approved by EPA under 
146.4(a) and 146.4(b1} 
(WDEQ- 8/23/2011} 

- No consideration or 
analysis of the geological 
confinement 

ML16106A019 
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Petitioner 'Asks' 

• Update criteria for determining fluid migration pathways, 
modeling, and monitoring 

• Updated criteria to prove adequate vertical confinement 
• Updated sampling protocols to determine groundwater 

TDS: assumptions about deep= poor groundwater quality 
are too simplistic 

• Sample QA/QC for determining water quality. Several 
current acceptable techniques were not designed for 
measuring water quality, such as resistivity logs. 

• Update the requirements for water quality parameters 
beyond only using TDS. 

• Updated criteria to account for climate change and future 
water demands. 
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